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(57) Abstract 

1, 4-D (substituted piperidinc derivatives 
represented by general formula (I) and 
pharmaceutical^ acceptable salts thereof, 
wherein Ar represents heteroaryl having one or 
two heteroatoms selected from the group 
consisting of nitrogen, oxygen and sulfur and 
optionally fused to aryl or benzene (wherein 
each hydrogen on the aryl and heteroaryl rings 
may be substituted by lower alkyl, halogcno, 
lower alkoxy, amino or hydroxy methyl); R 1 

represents C M cycloalkyl having one or two hydroxyl groups on the ring; R J represents heteroarylalkyl having one or two heteroatoms 
selected from the group consisting of nitrogen, oxygen and sulfur and optionally fused to saturated or unsaturated aliphatic C 51S 
hydrocarbon, aralkyl, arylalkenyl or benzene (wherein each hydrogen on the aralkyl, arylalkenyl and heteroarylalkyl rings may be substituted 
by lower alkyl, halogeno, lower alkoxy, amino or hydroxymethyl); and X represents O or NH. Because of having a selective muscarine M> 
receptor antagonism, these compounds are useful as safe remedies or preventives with little side effects for respiratory diseases such as 
asthma, chronic respiratory obstruction and pulmonary fibrosis; urologic diseases in association with urination disorders such as frequent 
urination, urgency of micturition and urinary incontinence; and digestive diseases such as irritable bowel syndrome and convulsion or motor 
hyperenergia of digestive tracts. 
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*m*m, n« 1,4- -^a^f^y v>&m#, iw^cis^ 
zti^ttm&uztDmmtbTomm, mz&movfmmm&s 
wm%&m&xim4t%%m£<D7t3mxi*i>M<Dtzfr<D&mizM-tZo w\z 

i*<*0^tltl^ [Basic and Clinical 
Pharmacology 4th Ed.. (APPLETON & 
LANGE) PP83-PP92. (1989) ;Drug News 
20 & Perspective, 5(6). PP345-PP352 

(1992) m^m o 

iisjc, M>g®mtbmmz^ zLxM&Qmiw-mm^mmmzfftEt 
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so !Mg>llZE 
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mzf&mmtLtzm^ en 
*wnit, -&xt [ i ] 



A r 1*7 »J - ^SXIi< UT^T t> «k I ^H?, 

*BI^ttffi*ft77l/*;ug N ^oy>iTK {£&7;io*->g, 7 5/SXli 
b Ko*i/yf-;l^S-cM»S*i"C^Tfe«ki^ £8U R'li 1 ~2fl©7k 

»5-i smomxa^mamim^m^ 7?ju*/m, 7u- 

7 y -;i/7;u4vi/» ({its ^75/u+;PS, 7U-;i/7;uy-;uaso'^ 
td7 U-;P7^+;P»©^±©7K^H : FliM7>'U+;l/S> ^ay>g 
7\ fi»7yl/3 + i/S, T = y»Xttb Ko + ^f^UgTg&StlT^T 

So 

^SI©»R»|^^R{gifei ; a&tt*H> iiltlClSfU 

So 
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t 6 ~ 1 1 mwmmumm&oT »; -jim^M^ 

^.1*2- £'J v>;l,g, 3-£>Jv>;l/g, 2-f-77U;l/ 
2 - ^i^;US> 3 - ^ i _ ^ ; 2 - = *V 

U /US, 4 - << 5 *V »J ^S, 3 - £5 W 5 - £571) /US, 2 - 
7U;US, 3-7'J;^ 2-h'DiJ;H, 3-£n>j;l,g N 2-£'J=* 

4 - £ y $ 5 - f = ^;n, 2 - £5 3 

-ey^y-/«, 4-tr»jm^ 2-*7'j-^s, z-Kyv* 

r 1 ~ 2 ®<Djm : &*m±izG-fzm%® 3~6ioy^D7 

£ UTJi. #Rfi\ 1 - h Kn + ->-/^Dyn £/Ug N 1 - t Ku + ->i/^ 
n7^;US s 1 - t Kn + >v^p^>^;ug N + 
•>/l/g N 2 - t FD^yy^oT'DfyH, 2-t Kn + -/y^D7f;l/ 
2-tKD + yy^D^>f;H, 2-k FD + yy^D^y;l/S, 
3-bKo + yy^oy'f;l/S, 3-b Ko + yy^n^>f ^ 3-t 
Ko*>>^o/\*i/;l/g, 4 - 1 Kd**>^d'\*->;U® n 2. 3-x 
tFP + yy^D7'f;H > 1. 2-ybKD + yy^n^yf;l/g, l, 
3-i>£ Kn + >v^D^>f-;ug, 2, 3-i?b h'a + yy^D^>f;l/ 
g> 2. 4--ybFn + yy^D^yf;^ 3, 4 - i? b Kp*£/->? a 
^>^Pg, 2. 3-ybFD + yy^D^-WPS x 3. 4-ybFn + 
•> •> * a i/A&ifiWf £*l£ 0 

ft T t <k l >i/ ? d 7/U*/U7/l/*/l/g&tf •> ? n 7 ;l/7 

-^S> t*->^ D7yi/+;i/3»±©fffi©7K*lS^*<fi|ft7;i/+;U'CHtt$n 
T^t & J; i > £ i/ y* a 7yu+;i/7>'U+;uSS £ •> >? p 7 ;MvI/7;1/>tjl;i, 
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2 - ^ x;l/7x;Ug. 3 -^f-^yf-yl/S, ^>x;Ug N *^>x 
i - /i-j^y^Ji^ 2 ->x/u^>x^g> 3- /f-^y^-ju 
2 N 4 /s+>;us, i ^/i//\+->;i/S, 2-^ 

;1/a,+ ->;ps n s-^x;^*-^!/^ 4 -y^;l/^\+->>'US> S-STjU 
s\*i/Jl^ 2, 4-iy/^J^>^J^ 2 -x^U^-Wl/gs 4. 5 
-i^x/l/^+WUg. 4. 4 - i^x/U'Ox;!/^ ^x^l/g^ 4-/ 

x^U's'/x;!/^ ^^f-;bg> y-;^ x-wug. »>yx:Wi/g N Kf^ 

3- ^x;U- 2 -7x^;l/g N 2 -Ox-/l/&. 3-^>f-;H, 4- 
^x-zl^ 3-^x;l/- 2-^>x-;USU 3->^>u-3-^>x- 
^USs 4 - 2 -K>f--Jim, 4 -y x;b- 3 -^>-r-^S> 4 
-^x/U- 4 - 'Ox— 2-^s^-tr— S-'vHr— 4- 

•N^-b^ybSs 4 - y x;u- 2 -^*-fc-;ug. 4 -yf^- 3 -^+-tr^ 

4 -J1-J],- 4 -^-t^^S, 5 -yf^- 2 -'s+Hr— 5 
-J1-)l<- 3 -/\^r-t?xyl/g N 5 -y x;U- 4 -^\+-tr^;WSx 5-^^;P 
-2-s\-77--)l^ 5 ;U8 % 5 - / ^ ;U- 4 

yf--^S N 5 x-»U- 5 -'V/x-;HS, 3. 4 - y^f^- 2 
x-^». 3. 5-^^f-yl/-3-^>x-;l/S, 4. 5-y^f^-2- 
4, 5-^^f;i/-3-^+t-m 4. 5-v^x;u- 

4- ^\+-bx;i/S, *?x-;u». y*^;i/g x x-fe-zH^ ^ >x'-b^;u 
Kx-t-^S, h yx-lrx;US, x h^x-t-^S, 

^©7;l/ j !r.=-;l/g ; 

2-^>x-;uS. 3-^y^-;ug N 4-^>x-^&. 4-^x^-2 
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K-f->— >»USs h 'Jfy- r- h5-r->— ;US> ^>*-r>x 
f©7W- VPS ; 

^>^;U> f-;Ug. ->?p^>^;Ux?-;i/g N p^y^^D tVl/* N 
p^>^;l/7^;l/g, i/^p'v+i/yM y^P^i/^xf;l/ 
•>?p'\*>;i,7 p pb , Vl/g N i/^n^-wi/'/f-rt/g^ •>?P'V7^ L ;U 
^f-^Ss v^p'VT^l/x^i/g, ^^p^y^vUT'Pk^l/S. i/^p^\ 
■/^■JVy^jvm. ^ptf^^Mf-;^ ->^P^-^^;Ux^;i/S N 

;Mf-;U£ % 2-y^;l/>'?P^>^yM^;l/g % 3 f-/l/>>? p'Of- 
yM^Ugx l -x^;l/<>^p^>^;U^^;PS > 2 -x-f ;l/->^ p^yf- 
3 -x^/|/->? p^>^;M f-;Pg s 2 - p^ >f;l/xf 
^S> 2- (l -/^J\yiy^o^>i-Jl) x^;l/g, 2- (2 -t=f-)V : st 
p^y^U) x^;l/C 2- (3 - / J-Jlsf v<>?j\,) x^;t/g N 2- 
( l -x-f p/^>^;u) x^/l/g N 2- ( 2 -x*;l/->? p^yf- 
)V) x^yl/g, 2- (3 -x^;b->^p^>f-^) .x^g, 
^v^i/jl/^-jU^ 2-y^;l/i/^p^\+>;l/^^;I/S > 3->^;U> 
^p^+->;M^;US s 4-^^;l>^a^iyjl/i-j^ l -x^;l/> 
^p^iWM f-;USx 2 -xf-^l/>^p^\+i/;uy f-;Ug N 2-^Jl> 

;l/x^;l/g N 2- {\-t*)\,i/tw\*</A,) x^;l/g N 2- (2->f- 
;Ui/^p/\ + x^/l/g^ 2- ( 3 - ^ ^;U-> ? p^\+ xf-;U 
g> 2- (4 -/fJUi/ta^i/jl) xf-;Ug N 2- (l-xf;l/>^n 
^\*>;U) xf-yl/g, 2- (2 -x^;U->^p/\+^;U) x^yUg, 2- 
(3 -x^l/->? p/\+>/;U) x-f;Ug N 2- ( 4 -x^Ui/ ? P'S* > 
jl,) x^g^ i ^;U*>?p'\yf-/Mf-;i/g > 2 - ^ f-;l/->? 
J-Jl/^frm, S-JJ-Jls-ytv^-fl-Jltrjim^ 4-^ ^;l/>^p/\y 
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^/M^;Pg N S-^frisfv^zfrji/ ^;ug N 4 -x^;i/->y- p^7 
^;U^^;ug x 2-->^p^^;l/x^;bS > 2- (1 -^^;l/^^p^7° 
^;l>) x^;Ug x 2- (1 -^^/l/^^p^y^;!/) xf-;l/g, 2- (2- 
J*A/i/9a'^"7?-A>) x^/i/g x 2- O-^^l/^^P^f-yU) xf- 
2- (4 -y ^/Pi/^P^y^yP) x^;l/-g N 2- (1 -x^;l,->y- 
p^\"/f-;l/) x^;l/® H 2- (2 -xf-;l/->*a'v7f-;l/) x^;l/g s 2- 

(3 -xf-yl/i/? u^y^yl/) x^;l/g. 2- (4 -x^;U-> * D'vT'f- 
;U) x^;ug N 1 f-;l/i/^p^-^^;l/y^;l/g. 2 f^i^a** 
^Mf-^S^ 3-y W^Dt^WfiH^ 4 -y ^;U->y- p*? 
f;Mf;H, S-^f^^o^^fWf;!/!, 1 -x^;u>? o*? 
^;Mf-;Ug N 2 -x^;Ui/^ D^-^^;uy ^;US N 3 -xfvrt'i/* ptf? 
f-zM^/t^ 4 -x^;l/->^ ntf^/M 5 -xf;|/S/^ p*? 

f-JU/f-j^ 2- (1 =f-)\si/?n*>?1-)\,) x^;Pg N 2- (2-y 
^;l/>y-p*?^l/) x^;l/g N 2- (3 ^^^^ x^;l/ 
S N 2- (4 -y^yl/i/^P^-^f-;!/) xf-;l/g x 2- (5-^^;l/>^P 
xf-;t,g N *2- ( 1 - xf;l/->^at^f ^1/) xf;H, 2- 

(2-xf;l/y^nt^f J 'I/) x^;Ug N 2- (3-xf ;l/->^D*^f 
x^/ua % 2- (4 -x^l/v/^o^f-zl/) xf;I/S, 2- (5-x 

ffi»7 ;Mr;UT?Hf! £ tiT i^T <t •> y* p 7 ;i/*;i/T ; 
•>^D^Df'Jf>xf;l/S, y^DynfiJf^DtVH, ->y-o7°P 

i/^P^'J-ry^Ph'yUS, ^^yfijf>7f^ ->?p7 

D f^S, •>^P^>5 u 'Jf J >7'^7l/S > ^^P^^^'J^^^Vf-^Sx 
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>f^>0/g x ^^ayDhVl/^-b-;^ i/? p7°p tOU^^^US, 
-;US. p^>^;i/-/p^;Ug N >^o^>^;U7x-yl/S. ->^n 

t*i/?o [4. l. 0] 1 k"i/*o [4. 1. 

0] 2 --OMf^l/g, t'v/^o [4. 1. 0] 'Y/*-3-'OU 

Si-JlMs k*>?p [4. l. 0] 'sy?- 7 ^;U* N k'->?p 

[3. 3. 0] 1 --fyMf;H, t'i/^o [3. 3. 0] 

-2--r^y k*>*P [3. 3. 0] 3-4JU f-Jim. 

k*>?p [4. 1. 0] *\~T9- 1 --f;Uxf-;l/g^ k"->?p [4. 1. 
0] a,^- 2 -^yUxf-;l/g N t'i/^o [4. 1. 0] ^79- 3-4 A/ 
^f-;US > t'i/^n t4. 1. 0] sszf9- 7 - 4 JlJ-fJ^ k'->? p 

[3. 3. 0] 1 -^T;l/if-^S N k'->?p [3. 3. 0] 

-2--f;Ux*;Ug x k"->:7P [3. 3. 0] 3 --OUxf^l/g, 

f>^7D [3. 2. 1] t^^-l-'fWf^ k*i/*o [3. 2. 
1] t'J/^o [3. 2. 1 ] 3-^;U 

^f-^US. b'y^D [3. 2. 1] 8-f;M f-;Ug x f->^D 

[4. 4. 0] rij- \ -4Jl/?jl,^ \£i/?u [A. 4. 0] =ri) - 2 
-f;Mf-;ug N b*->*D [4. 4. 0] t-'tj- 3 - >f ;M f^US* k'>? 
P [4. 3. 0]';t-l-fW^ t'->^o [4. 3. 0] y*- 
2 "^^ k*->;7P [4. 3. 0] J ±-3-4 ;Mf-;Ug N k*> 
*o [4. 3. 0] /^-7 --OM^;|/g x k*:>:7P [3. 3. 1] J± 
- 1 -4)\st TJm, k*>?P [3. 3. 1] J ±- 2 -4)l>/?JUm, fcf 
>*p [3. 3. l] y 3 --OMf-;i/g N k*^o [3. 3. I] y 
i--9-4jU/±Jim^ k*>^7D [3. 1. 0] 's*-*- 1 - -OM^;U 
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b'->?P [3. 1. 0] 2 ->f ;M f-;l/g x fc**>*o [3. 

1. 0] '\*1?--3-<OM ^/USx t'i/^D [3. 1. 0] 'S+17--6- 

5 t'i/^D [4. 1. 0]A7M-^Hf-;Hs t''>^D [4. 1. 

0] 'VT'*- 2 -f;l/xxx;l/g s f->^D [4. 1. 0] ^7^-3-4 
;Uxx-;l/S> k*i/?P [4. 1. 0] ^\y^-7-^;Ui-r-;USI?©h* 

10 ->?Dynb>ynk'-^ p7*p b°;U7f-x;H^ p7"p k°;U^ 
>^x;Ug. i/>?u-7u\i)\s^*i/-A/^ i/^v-fot'Jl^zr^-JVM. 

y^D^pH^;K>f;l/S x -/^pyp^-;K+y;H, 
•/^pyp^-^yf^ ^^pyr^Mf/H, y^p7f-^i 

20 ;M f-;t>& N y^n^-t^^xfyi/Sx y^p^f-;Mf;i' 

x;Uxf-;l/g N (l-yf;b-2-->^D^>f-/l') / f-yUS> 
f^-3-y)P^>r-^) ^f-;Ug. (2-yf/l/-l-y^P^>r 
x;U) (2-y^;U-2->^P^>7 i x;U) (2- 

25 ^fjl/-3-->^D^>f-^) (5->f-A-2->>^D^> 
f^;l/) (5-^^-l-y^P'<>f-Wyf;H, (3 

f-;i>- 1 ->^p^>x-^) (3-^5 l ;u-2-->^p^ 
>t-A) y^^Ss (3-^f/l/-3-y?P^>f-;l/) 
(4-^f;l/-2-y^D^>f-W yf-/u£s (4 -yf-;u- 1 -S/? 
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is?w\$~t—J\s) /=f-)V^ (2-^;U- 2 -•/?P'\*-tr— ;U) / ? 

cf\i-t-j\s) (6-^5 L ;l/-2- v^D^+-lr->'U) / 

(6-^f;l/-l-y^n^t-yV) /fyl/S, (3-^f-;l/- 
l-i/^D^t-/l/) (3-y^;U-2-v^D^\4-tr-;U) 

- 3 - is? a^-b-jl) (5-y3 L ;U-2->?p'\*-tr.^ 
;U) >fvl/S % (5-yf-;U- 1 - v/^o's+ir^l/) ^ f-;l/g % (4-y 
=f-)\/- 1 - •> ? u^\+-t^-;l/) ^ ^;l/S > (4- / =f-)V- 2-v>? o^\+-tr 
-;u) yf-^S, (4 ^yu-s-i/^D^s^-tr-^u) ^f-;l/Ss (l- 

^ 2 - y.^o^f-il/) /^^S > (1 -y^;U-3->^D^\y 

1 -y^D^f-;!/) /*JU&* (2-STJl-2-is?V\ 
t=f-)V&^ (2 - / ?Jl- 3 - v\-fy--JU) ^fyl/S, 
(2-^f-;l/-4-->^D^\7°7 i -;U) y^/l/^ (7 -^fvl/-3-v? 
o^^t-^l/) (7-y**-2-*>*o'v/-r— AO 

(7-^f;i/- l -i/^o^^x-yu) y^^uSx [3-tf-JU-i- 
y^p^f-;!/) y^yi/S > (3-/^;u-2-i^^D^y7 1 ^;U) yf- 
(3-^f-;U-3-i/^D^7'r->'l/) /=f-)V^ (3-/^-^-4 

- ->?v\-fT-jU) (6-^f-;l/-3-i/?p/\?7^l/) yf 
f-^Sx (6->f^-2-y?D^f-^) *f-^g s (6->^;l/- 
1 - y?o^f-;W (4-^;u- l - d^t^U) 
^^^S, (4-/^U-2-v^D/\7°x^;l/) /f-yUS N (4-^;U 

- 3 - y^oVf-;!/) ^f-;US. (4->^b-4-y?pVf- 
;U) ( 5 - / f-;U- 3 - ? p^y^ji;U) y (5-> 
f;i/-2-i/^D^r-;W y^l/Sx (5-yfyi/-i-->^^f 
—AO (l ->^l/-2-->^p^-^x^>'U) ;<^Ag N ( 1 - 
* =f-)\y- 3 ->y-p^^x->/l/) (l-yf;l/-4-y^Dt^ 

y^yug, (2 -y^;u- i -.>^o^-^x-;U) > (2 
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- 2 -v^n^-r-;!/) y^;i/g, (2 - t f-;t/- 3 - i/t 
y^;US N (2 - y 4 - i/9 vjr?^-jl) t+jl^ 

n*?7--JU) (8-/f;l/-2-y^Dt^f--/l/) tl-Jl 

5 S> (8-y l - </>?a*9-T-j\<) y f-;us % (3 f-;u- l - 

;wSs (3-y^;i/-3 -i/>ru*>7 7--)V) /?jvm^ (3->f;i/-4 
-•>y-p*y--7^;u) (7-^^;l/-4-->^P7j-^x-;i/) ^ 

io 2-y?Dt^f-;l') ^f;H, (7-^^l/-l-y^Dt^f-;l/) 

(4 -y l -^^p^-^x-yu) y ^;u&. (4-Mf-J], 
-2 - Jj-jl^ (4 i-jl- 3 - •>£ D^-^-r- 
/W (4 -y^yi/- 4 -i/^p^^x-;u) yf-;us, (6-y 

4 - y^p^^f^;i/) yf-;ug N (6 - / f-Jl- 2 - p*?t 
is x;w) y^ua, (6-y^;u-2-i/^p^-^x-;u) /^;u«. (6- 
y fvU- 1 -i/fnttT-Jls) jff-j]/^ (5 -yfvu- l -v>7u*9 
7--)\/) /*>m^ (5*- /f-Jl,-2-i/?u*?T-jl) (5 
-J3-Jl-3->?njrt7--)\') (5-^f;l/-4-y^at 

k'i^P [4. 1. 0] ^-/^-2-i>- 1 -^;U^^;l/g x t'->^P 
[4. 1. 0] 'V?*- 3 -x>- 1 — t'->y*p [4. 1. 

0] s\~f?-4 -x>- 1 h->y-p [4. 1. 0] 

- 3-x>- 2 t'S/^D [4. 1. 0]^\y^-4-i> 
25 -2--r;M^^x h'v/^P [4. 1. 0] 'v/*- 2 3 ->f ;U 

y^;ug. t'v^P [4. l. 0] ^y^-3-x>-3-^;uy^;uS. 
k*2/*p [4. 1. 0] V^-4-x>-3-^MfM, f->^a 
[4. 1. 0] *\~f9- 2-xy-7--f;uy f-jm, t'i/fa [3. 3. 
0] :ty-?-2-x>-2-f;Mf-;l/g x fc'^y-p [3. 3. 0] 
30 - 2-x>3-f;M^;US x b'->y-p [4. 1. 0] ^79 - 2 -3->- 
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] ->Ol/x?-;uS % fcf->?P [4. 1. 0] ^9- 2 -x>- l -^;l/x 
^Ug> b'>*p [4. 1. 0] ^^-2-x>-2-^;l/Xf;H, b' 
->9ti [4. 1. 0] *\-f9- 2 -xy- 3 --Ol/x^;!/^ b*->:7P 

[4. 1. 0] 'V/*- 2 -x>- 4 --T;Ux^;US N t'->^D [4. 1. 
0] ^y^-2-xy-7--r>»Ux^;US N b*v/?p [3. 3. 0] *99 
-2-x>- l -yfjVs.^jum, k*>^n [3. 3. 0] 2 -x> 

-2 --OPxf-;l/g N b'^y*p [3. 3. 0] 2 -x>- 3 

& £ ftX I J: I * b* •> ? d 7 ;l/yx;U7 : 

b*<>*P [4. 1. 0] ^7^-2-x>- i -^Uixxyug, b*v?P 

[4. 1. 0] ^79- 3 -xy- 1 -J )Vx.y--)\,^ )£is9u [4. 
1. 0] 'V/?- 4 -x>- l -^f;UxxxwUg x b'v^p [4. 1. 0] 
^-3-x>-2--f;l/xfx;l/S, b'v^p [4. 1. 0] ^9- 
4-x>- 2--r;Ux7 L x;l/g, b*i/^n [4. 1. 0] ^y^-2-x> 
- 3 --T;l/Xxx;l/S N b*->y*p [4. 1. 0] <\-?9- 3 -x>- 3 -"f 
;UxxxyUg N b'^^o [4. 1. 0] ^-4-xv-3-^f;l/xfx 
b*->?D [4. "1. 0] 'v/*-2-x>-7--f;Ux-rX7Ug % b* 
^?P [3. 3. 0] 2-x>- 2 -^f^xfx^I, b*S/?P 

[3. 3. 0] 2 -xy- 3-^;l/Xxx;Ug|?©b*->?P7,'l/'7- 

-^SJ:fflffI07K|)ltM7^^;H'Ii^nT^T *> J:^ £•> ? d 

\z9wfu^^A/-fu^-A/^ y^D7D^x;l/7'fx;l/Sx •/?d7t 
x;l/7fx;l/S N -> ? n'O-f -^ya^xjug, y?D^>f-i^f- 
•/^d7d^xM>t-^S, i/^ D7 p D^<x;U^\+-trx;l/Sx 5/ 
? d7d^-;K7t-;H, i/^pyxx;U7'D^x;U® N i/?p^*-b 
x;uya^x;Ug N ^ ? P'\*-bx;P7'xxyl,g3£cD •> ? p 7vU'7-x;U7;l' 

>/^d7o^-;1/7dI:xM n pT'p^ji^T'f-jLA^ y?o7D 
^x;u^>^x;l/S.>^pyp^x;U^\4-i/ji;uS x y?n7D^;K 
T^xyug, i/^D7fx;l/7Dfx;H s ^o7f-/l/yf^^S, i/ 
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7 y Jl*Jl& t VittteWi 7-12 iOfiiXOTt©75 

;l/7;i/*-;i/***i*U flJx-tfxf-y^ 7x-;^d^;H, ^-7 

^ >-tf >m tm& LT t^T *> J: I ^JfcE^ BBJ&KTO tfHHBifi^ £ 
SS^jltfft £ 1 XJi 2 fiO^f- DfifiWt 5^ o 7 U -;W7;l/*;l/ 
8<hli, 0fl*tf 2 - h* y i^M f-^S, 2 - h* 'J i?;Uxf-;USU 2 - £ y S? 
;l/-^DhVl/S> 3-b*y ^Wf-;^ 4-f'J 2-f-rV 
y;M^;l/g x 2-^xx;Mf-;US> 3 -^xx;uy 1 $ 

v* y ;M f-;ug. 2 - $ *v 'J ;M f-;i/3^ 3 - -f $ *V 'J ;M ^;u*. 
4-* *?vy./Mf\rt/g* 3-k , 7 7' , JWf;H, 5 - f-7'/y;M f- 
JVM, 2 - 7 y ;M *>v&, 2 - £□ y^M^ug, 

3 - en u ju f-^uSx 2 - e y 5 f-;ua, 4 - f y $ * 

Jim, 5 - h° >J ~ y-^M f-yUS, 2 - £7 i>x;M 3 - h* U ^ 5? 

x;m^/H£ n 4-h'U ^vx;M^ug, 2-*/ yx;Mf-;u&. 2- 
OVr^-Jl* f-;l/SXIi2 > Ky^M^US^WSCi^T^ 

So 

ne*R7;Mr;l/SJ ttSiftiu 1 ~6®©MttXte$H&tt©7A' 
U 0J*li\ x^;bg, 7°otVl/» N -fvyph'/P 

g N 7>;i/g x sec-7f;i/g, t-^f-;m % ^yf-;US> >fv^>f- 

i£*ft7 ;P=> * ->S £: li> 1 tt^ L 6 ffl0filSttX(*£tt#©7;i/:i 

U ffilAJi^ h + vS> xh*->g N yp.f*yfi, ^v7p# 
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•>Sv ^v^>f;vt+^S, ^^/i/t^^SXli'f v^->^t+->S 
rh^^/l^^/PS. s e c h + t-7>*->#;U 

G^n^g^i^ 7*?j\,mm<»7i/jm, MMf-^u^s, 

(1) Ar(iT';-;u«Xli^>-tf>^<i:^LTt^fe<it^^ N fig 
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(2) R'li 1 ~2ffl©7KBf**S±l=W-r*JS*»3'-6ffl©i/^n7;|/ 
*/HS*£U HCl-t Ko*-»?Dyatf;Ug, 1 -t Kn*>>? 

3-bh*D+->->^D^;H, 3-h Kd^->>^d^>^;1/S> 3-t 
Ka*v-/?o^*>;l/g x 4-k Kp o<N*i/;l/8 % 2, 3 - •> 
bKD + ->->^Dyf;H x i, 2-v?fcKD+->j/^D^>f;H> 1, 
3-ytKD + ->->^D^>f;l/S, 2, 3 - i? t Ko + ->«>^ d^>^;U 
io g N 2. 4-^kKD + ->->^D^>f;l/S s 3, 4 - 5? t Kd*->->£ d 
^>f-A* % 2, + 3. 

(3) XliOXttNH**U *nNHiW*U>. 

(4) R*li££»5~l 5ffl©ISlnX{i^ffi»©l&K«^t7k*S^ 77 

T^-jHR^fo? U -7l/7;u*;uS©5Lh©**^Jifi«7yu+ 
^ny>H^ fift7;l/3*->3k 7; yfiXWh Kn 
20 ■CB»**irc^T4>«kc0 **U 4»Tt>T£a [II] 

R a R c 

25 K»K Q(2£&tU'~4<I©7;U*l/>g. mZtf. 

n*il?^^ti\ XliR'SO ! R c li-ii:4-- 5 t#ig^Wb> 
R\ R d RO ; R c «|Hl-^U<{i«M^'3. -tn-etu Tic*®?* i£KS7;U 
+^SX{ij^fg^3~8{i©->^P7^+yuS. •>^D7^y-;USs t'-> 
30 ?o7;U*;Ug£L< teb'v?P7;l^-7Ug£3ltrt\ «£lMSR b <h R*X 
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{2R d <t R°(i N *tl*tl-Wzti o 3 ~ 8 «© •> 9 o 7;l/*;PS. 

T-^^tiSSs 7x^f;H, 7i-;^d tf/l/g N 7 

x^yD^-^gxi*2-e';i?/M^7i/g % 2 - tr y ^j^f-jm^ 2 

- tf y d e^i/Ss 3 - e y 4 - e y ^ug^ 2 

-^7Vy;M^;l/Sx 3 -*m.=jM l 

-f^7'J^f^ 2-^/'/'JW^ 4-*$*Vy;l/> 
TJ\<m. 3-h*5'/>JyMf-;l/S s 5-f7yy;M^US, 2-7'J;M 
^^Sn 3 -7 ^;Ug x 2- fn'J;Wf;l/S, 3-(fDU;Mf;l/ 

2 - tf y ^ 4 - e y $ ^ug N 5 - f y $ v 

—Jls/I-JVM^ 2 - b°5 f-Jim, 3-\f*)jri?s.A,J*/\& x 4- 

k°y?'i^;M^g N 2-* J >)-jU/?j\,&^ 2-<*>»/*i-;M* 
jmxit 2 - << > K y ;m f-/ug ({1 u Sf* > s?yi,g H 7 x t^;us> 7 
1 - ;1/ 7d h';U^ 7xx;V7"D^;i/SS^fD7 y -;U7;l/*;l/g(i 
fi»7**;ua % ^Dy>i^ W7;l/^y^ ySX(ih Fa* 

*»W©iNK-*5S [ I ] ©ftGttli, ma* 

(a) -»5* [III] 
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Ar 



HO 



•COOH 



[ffl] 



R 



,10 



< ti&^ £ft/c** y ateaLhfcW**!**** 3 ~ 6 {I© •> ? n 7;U*;US 

mm&z. hr* 1 1 v] 



K4u r 2o (^^5~i 5®<Dmn%L<i±T-mtt(omffimmt7m 

•J -;i>7vi/>7-.=wwS& 0^x07 'J -^7>rt/*/i/g©$±©7k3£!f ^te<£*& 

XliNHXliO^ltt T'7*S;ft6tt&^Xl;l:*©&<hjx££-ti\ R ,0 W£ 
m £ titz 1 ~ 2 fl©7kg§g£^± K -5 3 ~ 6 ffl© •> * a 4> 
&©^&(i&^&£l&£U R ,0 ^*^a^L < {i&a<*ttfc5i-*yg£8 
±K£ 3 - 6 {1© <> ? D7;i/*;uS©ii£(i^©£ * Xli&^g 

* W M7;Hi + ^77^^\r.;l/^X(i7 'J 

S*Wr575/U+/US, 7 i ;-;U7;l/'7-->'USXIS / \xn7 U - 71/7/1/* 
^g©ilSli, ^ICJKl;TJtt«IIXWfi»7;l/3*i/*^-;U3IXtt7 
5/l/*7M-*>>*77U;i-^./i/g©k Ku*i/;< ^;PS^©ii7cX(i7 * 

(b) ±£-»5* [III] ©*;i/**>»Xli*©RJ6:ttR3|t#*-»SC 
[V] 




[w] 
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10 



15 



20 



25 



£tt£t/Xte*©&££JC£-t!\ [VI] 



ffits Ar s R'\ X&tfEttffiffi©*rt***rrs] T-7n£*l£tt£t/£ 
KflMLfcflU HftS [VII] 



L*R ,0 &tfR J0 ©«KfE;£m\ SJttMi 

(c) ±e-»sc [vi] o^#**K»ttufca^ [vnn 

R 2, -CHO [VIII] 

&> 7 5-M=-;u« x 7U~;i/7;u^-;uSXIi^>-tf>3®<i:ai 

1 Xli 2 {@©^\x D^^-wr S'Vf a 7 'J ->US^ L < li'v-r p7'J -;U 
7;u+;i/S (fiu »7U-yi/»H 75^;bS % 7 y -;u7;u>!r^;usx 

i*^ >-t? >s tm& lt^t t, i i *mxm=?s mm** vmrnxfr h n 
*Sfr£*ii*is i xtt2ffl©^f p^^w-r -5^x07 y < 

li^f-D7 y-;i/7;i/*A/iS©3B±07K*ia : f lifi«74/*;u» > fi«7;u 
;l>#-;USTBJfc$ftT^Tt>J:^) T?S$ft<5fl:£fc£S7cA*l7 




Ar o 



[VI] 
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±iS5^ [V] [VI] icfclvt, EKJ^THSftS IV 5 
--^^ OXt K y ;uSx h 'J f;Hf©7 7 ; &\ 

S : /• h + i/^yU^yl/®, x h + i/^;U^;i/® N t -7 

jutf-ji^ p- - hn<>y^t+^*;^-;Hf©77;l'+;i/t+-> 
yu^ypg : h y y ^yu-> ij t - 7>;U v / 'J sl/£$E 

©<£®7;U*;l,->y;uS^aWb*U ftic. t -7 h + v^Utf-^g. 

fiteiiligXP. (a) Kfc(,>T, ^ [I I I] ©#;U*>S?(i. ^ [IV] 

[IX] 



±JEMGKtHZtsi,*T* thftmtbT&WZtlZjK [III] o*?^*' 




[IX] 
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*U 1 -xf;l^- 3 - (3 - i>t =f-)VT jy^D hVb) fj/Witj i K 
[ill] ©<k^l*;Wc«UTi-5S*x ^l~2S«©lgBBrtt 

-S?> ^vl/*/l/A7 = h\ v>;*-*if-> s YJV3-y^ tawO-V 

>> mt**ls>, ?dd^A, HWfcJK*, y?0Dxr A hU^D 
d^I/>, XIS±ieM©?I^WW^tls 4$K$>x*;l/i-f>K t 
h7tKD77^ N, N- iSjl ^;U*;l/A7 z h\ *-*y#4?£ L 

a; [i 1 1] [iv] 0>it&®xtt%<Dt&0m®& 

mzfcVTmZ-ZZ. Zi>\ ^ [I I I] <Dit&®l*:JU$>tZ 

^ [IV] ©tt^Xli-ecigti, i~5*;k ff£L<fil~2^;l/© 
35Bll*IT'<$ffl-r 3 c tfrX'Z £ 0 

Buieit: [x] ©* y yy >^t^«j«x sc [i i i] ©an^vK 
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it [I I I] ©*;u^>»©Ri6tt»iaM*_UTtt. mtfxx-TVWfcX 
1*7 = RbSJr^icfcH^T^;^^+'>>'^S©yiM©^>^)(uWa^^^:^©^ 

it [I I I] ©rt;Ptf >it©&_&&7M$3l;U it [I I 13 ©77;U*'>B? 
^SlCfi_oT> ^I^I^^DO^_if-;l/^©^DPj^S?7;l/+;U ; 7-fef- 
;W^d»J h\ t'A'D^f^Dij KH©l6J»as*;i/.t:>K^Dy K^£JElC$ 
io -a-Sc_{c_kOli'Sc_:^T'^. S#iX^;Hi. it [I I I] ©2;/l>**> 

-if-;U_3_ (3 _ itji-ji,T I J 7°q fcfyU) *;MM;-f5h\ y7i- 

©*§£3iJ©?¥ _Ts #J;itfN - h K d * •> X * ♦> > ; h\ N - t K d * •> 
is 7*;H'$b\ 1 - h Kd h «J7'/-;H?©N- t Ka + Wk^ 

ft;4-^FD7x/-;W 2, 4- v>- f*D7x/-;k 2, 4. 5-h 

U £ o D7 x y -;k ^V^dd7x7 -;u^©7 x / -JMt&WttR 

ffi_7^ Kiix it [i i i] ox** >mznmz 
it [i 1 1] <DijM>moR]mmmftt3. [iv] ©^t^xw*© 

&&immt LTlis fl*.tf5?if7l/x— rh7t Ko7 7>, N, 
25 N-S?y.f-;M;;|,A7 S h\ ^^•^i7-> > MI/xy N ?no^> 

PDx^L/>Xli±I5?§4l©rI^^Wbtls #lc>?i^;Ui— r;l/ N t 1 
so R^fflfttt, i§3?> - 7 OiCttl^L/Sieicfflt^jSIK©*^ *f£U<li 
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-2 0°C~1 0 0°C(DmfflftttZZ.t&T'£?>o 

*tz, ^ [i 1 1] <Djjjitf>wt<DKifc&mmmzn-ftt [iv] ©ft 

ftCWCfE^X^Ctm^^ ilS> 5$ [I I I] (DJyjltfy 
s &©£&ttP#{*l^fc [IV] ©4t£^XI*-£©£li 1 ~5* 

Hft« [IX] T^^ns^k^^ r 10 «M$nrc l~2 <i©7K 

mx.ttHt [IX] ®^^{cfe(tS>7-^-;i/©^T'^$ti/c7KMSSO' 
**y8*^©£^©|&£ii. ^7KM*-c«Sf. 

^tJct- F7k £7ki>**-*>^#£F;i: U\, SffctiiiSt. 

te&g~5^ ffiKli, Mltt~l^«©B^li££ffl^T0 o C~ 
25 1 0 0°C, ff^L<(i^~8 0°C©M{CTffoC<h^-C#^ o 

A, 7k3Ht 7 7b $ - 0 A U f - ^ A|£©7k^fciyi$f t fir 9 d t 

*?c x mikJlM (b) izfc^T, ^-©RIK [III] (Djjjltf 

30 >&Xli*©MfD&I8g#<h:iS [V] ©b'^U iSymmWtVM&Rfcli, 
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«itlg (a) KfctfSS; [III] (Dfj )\>*yWX\i*:OKmteMmWt 

it [iv] <o\t&mt(»m&Kmtmmz\;xmifctz>z.£isix%z> 0 
5 it [v i ] <Dit£®frt>oj i smmmztt, ^timwm^-m, 

(Protective Groups in Organic 
Synthesis), T. W. — > (T. W. Greene)^, 
John Wiley & S o n s *± ( 1 9 8 1 Sft WlZtm<Djj&Xli 

7;^pto n ig& s mmmvmzm^x. mi<imo e c~mi o o°c 
©$bBi*?©2&jkt' 1 oot-2 immmmtzz.tiz&Vijo-tfrX'Z 

So 

it* h y $ a, Tkifctt* y * u&ot fr* y&JH*»{t& ; j^k^- h u * 
a, £b*# i)Q&m<DTAtti v&mmmwz. o°c~fa 

25 So 

2 0k g/cm 2 07X#ffT!C N ff£ L< li^0°C~fa4 0°C£>ioffll*)®!S 

30 arc i o 2 4 &f®mm&5i-tz z.t\zx<o ftt>nz e 
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fr< LTSfcftS-JKst [X] 
Ar o 

HO J C — X / N H [ X ] 
2|»C*JV^ « [VI I] ©fc£tt£. £«CJ6bT, ^S©#^T(C 

3 [x] o^^ttts [vi i] <D{t&mt<D&.mt, m^um&, m 
sr. ei«st*4dtxtt^^^*v-^r*'>iii« mm, ^ [x] ©tt&ti 

Hr^&fcOit [VII] ©<t£ftl~l. 3 *;l/©fij&T) MfflLTifb 

7-fehx h iJ,K r U7 $ KW^d h 

*j*m<OT>Vii U&Bffi&Kg ; ff^Hlit h 'j 0 A, >J ^A3£© 

-^-f y7nt>x^7 * > N N-yf-;I/^;U^'J >> N - > *;Pt: □ 'J 
N-yf;l/hX'Jy>, N, N - ^/U7x U l, 8-i>71f 
t*^y"D [5. 4. 0] ?>-r*7-7-x> (DBU) „ 1, 5-^7^'k' 
[4. 3. 0] y^--5-x> (DBN) |©^3«i7;>; 
Mmt° ViSy, A-V* *)\,r ;;h"'Jy y, t'=J ij y % ,u?- y * y 

tVl,xf-,U7 « > N h 'J x^;U7 5 yiMf£ U\> 
±&Rfolz.tiiRlLoZfcl&B))MtLTlts mm, B^\t l ) f^A, 3*} 

a^pu^a, 3»>{t*y^Ais!©7^';AjR3^^*<w^ti, mz 
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-eLT^tcCbT, *!itlg (a) J::fc^TlB*&U£R' 0 &O'R 20 ©£ 

gliiig (c) \z'& o mitt [x] ©fc&aoiS [viii]© 

9 J-;imOTJ\sZ3-)m ; WLtf^xf-^x-xvk f h5tKa75 
9, Xte*ft£©l£»«*W£ft> x^y-;K r 

RfiSaffili, #J- 3 0°C~^2 0 0°C N Jff* L< l$ffiO°C~m 

«7cW7^+;Wbli> fllitf^ftih^^hy^A, ->7y7k^t+o 
[X I ] ©-ftS^ 1 ^7Kc*f LTn 1 *^HHM*/k £F£ L < 1 ~ 1 0 
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15 



20 



25 



'09;>Xttis9w\*y; >*tt*©fiF«TKR« U out •> * d T 
^*/US±©**7S£g5cU HlC^J3^bTfjfe©R 20 ©^Sfr^ 

4\ -8 0 o C-^©*0fflT'(ft>tl5o ttz®mTZZi*mtLX^ n- 

w±jc^7tMxfi (a) N (b) N (c) aa f ±is»ijj*Tse»ns5C. 

l=*T«»tt^©tt»S0f*n^©M^*fcQ^* o *HB^©-ffc^S 

*»IW©5£ CI] ©tt£#/<i, ft7l«Kfl^7^ 'J >§£ft&£|5fl^ 
ftfflttt^'j;: in v i t r o&O'i n y i v oT©AX# >J >§£&fg 
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(I Co) <fc^gtfiU:*¥«£** (K 4 ) T^fe^o 

^-r'J-^X (Hargreaves) t>©77 j£ [Br. J . 
Pharmacol., 107 494-5013(199 2if) ] 

(Receptor Biol ogyttS) s 0. 2nM [ 3 H] -N 
10 -jt f-frxotf? (84Ci/nmol, New England 

Nu c 1 e a rW S«^0. 5m 1 ©5 0mM h <J 

1 OmM MgCl 2 , ImM BDTAgi ( P H7. 4 ) *T£fi 

2 0~2 5°CK 0. 5ml©*&Lfc 
h'JX^'^T-^MT^X?^^- (Packard j Jl 

is *-7b- h GF/C) T»?I*IU lmlO*l&lfch'JX/<77 
T-T4@«£*L7t«, 7^;U*-£5 O'CT'l ftfflttKgU i/y?U-fi- 
(Packard V-T^D»>>f-0) ^Im^LX? 4 )\s9 — \Z}RM btz [ 3 
H] -N-^/UXutf-? * >©ttltStt*-7-f ^n^U- h->>f-l/--> 
3 (Packard h7^0>h) TflJ^Lfc. ttfc [ 3 

20 H] -N-^^a|7i>0§g«:*#III<)i^ 1 juMN - > f-;l/ 

*S£8ifDttl;i> fi^[fy;bV7 (Cheng and 
P r u s o f f ) ©77 & [Biochem. Pharmacol. , 22 
m. 3 0 9 9- 3 1 0 81 ( 1 9 7 3^) ] KftoT> KT** 

25 [ 3 h] -N-^mn^? = ><Dm£%5 o%®®*zmi\t&®om 

m (IC 50 ) *0JMiLfc«HB£a (K.) ««>fc 0 
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Kj (nM) 


mj/ JTI3 




m, 


m 2 


m 3 


H2fc0>]6 


90 


2300 


18 


5.0 


130 




960 


24000 


41 


23 


590 


HJfcflJ 10 


170 


16000 


39 


4.3 


420 



10 

A*aU>Mggttftfr ttK (i n vitro) 

mwmxim&mz&l^tt (ssi cm) tm^tz 0 m20mi©^ 

U"/x-'\>tf7'f h£Stt [9 5%0 2 , 5%C0 2 m% 3 2°C. 1 //M 
yoh imb i ne (a,J£ffiX) Ti$*: 

softmwmtbtz'^ M®mmzm^Tnmm (o. 5ms, 3ov> 

McN A-3 4 3 (2. 5 x 1 0 6 M, M,l^T=f-X h) \Z «k^JR 
25 McN A- 3 4 3 ( 1 0- 7 ~l 0" 5 M) 3&ffl*l;: 

«fc0H«McN A-34 3*|»ft4Lfc e McN A- 3 4 3ICJ;*£ 
&tt> McN A-343 tft-^BfJOJRfll^^ 1 0 0 % £ LTH Lfc 0 tftiJWt 
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2) }gtij5-y h^t^{C*JlJ5M,S«#JSttatt 
*l«^?itiS^^^^nf ofco S D%fflkv >yh (300-500 g) £ 

h^S&(95%0 2 , 5%C0 2 ®m. 3 2 e C) tmifc?r?Xfrti: 

3 0»W¥l8ftU:fk */U^a-;U (1 0 9 ~1 0" 6 M) £ft«gfr 
&3«ffl«ICT*«Wlcta:4U l/T\ 3>hn-;p© 

3K*ttft«»J*HfE^ff ofco S D&it#.;7 -y h ( 3 0 0 ~5 0 0 g) £ 

^#W»*«0W*lA«W**^BltLfc o «**5m I ©* l/7X-^> 
h^Sitt (9 5 960a. 5%CO t M%. 3 2°C) tit ? X 
*7}$3g^ 1 . 0 gs IMiSBrtO. 6 gCTliLfc. «**©5S:W* 
^tt^lESLfco llWPIMtLfcfk 10 «M©*^<3-^K«J:0 2 
EUDHeS-ii-. 2@a©*y^<a-;HRtt*U7 7U>x©iR«^:Ufco *r» 

1 0»«*n6*;1//<3-^ (1 0 8 ~1 0 a M) £3&ffl-tT'lg1«faK&-5- 

0 0%<hLT«Uc o *tt^«5»mcJ:-5fflft5ieffll»©->7 K© 
IS^^ *^©<k^©fe'Ut^J (K.«) **46fc, 

SD&i$£t£5<y h (300-500 g) £MS5E§ii\ EHifciStBU 
1® (9 5%0 2 , 5%C0 2 i§m, 3 2°C) T^A:Ltv/7XWl*JIC, 



W097-45414ffile://J:\Legal\Patents\W097-45414.cpcl 



Page 31 of 6 



WO 97/45414 PCT/JP97/01770 

29 



o. 5 goifictsii/fc, m^<D^tnm^ijmz.mmLtio mmw- 

ffiitLtzfe, 1 0- A U<Di})W<a-MZ&V) 2 UTO^-fcK 2[§g©#;l//< 
3-;HR^^ 'J 7 7 U >x©iRij3g «!: Lfc 0 fr^JCT^ LS^Kgl 
»^k^«^L (m^mtSiM.) x *©1 0^^t>^^<3-^ 

5 ( i o- 8 ~ i o °m) z&mmfrt>3femmx<m®mz®5.b, mm^mm 
mzntz 0 m&fcB®m&&m*Kisijz> >j 7 r uyxvwmz 1 0 0 %<h 

UT^L7t 0 M^t^Ml»cJ:-5ffl«S^fl^O->7 ftg* 
<te«J©l£#tf»rt (K B ii) 

10 *MSM(i^ftlce£(,MToA:o SDI^tltt^ > y h (2 0 0-4 OOg) * 

fifcl/fco ^#£5m 1 ©? l^X-^-tr v'T b^S® (9 5%0 2 . 5% 
C0 2 iim. 3 2°C)fH/:U:7/?7frtl; > M^0. 5 giZXWt 

is *^<3-yl/{cJ:0 2|5lJR|B$ii- % 2@Bo*i/<3-ABi*iJ7r U> 

(SfcWi&iffllf) > <£© 1 0^*x&*;P/<=j-;i/ (l 0- 8 -l 0" S M) 



I2ix*ij ^Sgflcfettftffl (in vitro) 





K B (nM) 


















M,/M 3 * 


M 2 /M; 


HSf§0J6 
©4k£*j 


28 


1200 


10 


98 


19 


2.8 


120 

* sag . 
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AX* U >M>®®&&tn UU (in vivo) 

1) -5-y (i. v. ) 

5 8- 1 1MU (3 8 0- 4 2 0 g) £D^7-rK-'J Jim^v 

(7 5 0 mg/kg, i . p. ) RVa-?u?v-X (37. 

5mg/kg. i. p. ) t*^u nm\zi]-*-is*mhUz 0 &tz, 

(5 mg/body, s. c. ) ic«fc 9 g260¥"R£3c£<;:JIfl$») LfcgU 
10 Pulmonary Mechanics Model 6 
(Bu x c o) *ffl^TAXm»T^T^itffi^?|i|^L/Co &*fc#5fm4 
5»»5Mi:*5lj47tf^JiJ > (5 0 /ig/kg, i. 

v. ) mftnummimzMTZu ^^mk^5^m<D^m^mizM-r 

gfiiU Cti£l 0 0%<hLrt o 3 > h n-yUPKfctfST-b^Un U >il 

«3iS«8J;^Dt'7 hmVt&m^T I D s <,<fi£ifEtB Uc<> 

2) 7 7M:fclj5r\f$»ffl (p. o. ) 

20 J&&1*3K£Hn$:4L*: N 8-1 liSifc (380-420 g) OX^7- 

^ K— 'J -&it£5 >y h£fe-^3 0$H£J: 0 i . v. taS*<h™<DM£ 

(50/i/Kg. i. v. ) mftcommmimwfcLKo ann-;m 

25 fitffi^iJSU -*v£ 1 0 0%t Ltz 0 ?yYa-)im\zt6\}Z>T*1-)l3 
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S3A^'j ygGmZVLm (in vivo) 











ro 50 
(mg/kg, 


ID50 
(nig/kg. 




iv.) 


P.O.) 


mm 


0.080 


0.3 


atoropine 


0.0043 


0.27 


ipratropium 


0.0015 | 


13 



*jm<mt&mts ±R®mm&<Dfemxit^P)<DtzMzmmzmt 

o 7;P+L/y^«jr»-;K i'^Df+xh^XlJk Ko+i//Df;^^n 
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vnD-xmz'tit^xmmirzz.t&xszo tt*>\ husk**!* 
aiwpui. ¥#>&mfm*w7 vvmmzmmximmzittzmmxb^ 

cn&©aaitt* *»gj©4fc£«*£ii«0 i . o-io om%> ft* 
u<«i. o~6 on&%<D®&x&&irz>z.ttfx£Zo zmomm 

1-1 0 Omg/kg£l~&IIIK#ttT, ttzima&^ov&tes o. 
0 0 1-1 0mg/kg*l-&l5UC5T«tT^-rS©^ff*L/^o 

N- [l- (4-y f-;u-3-^>f--;u) e^U v>-4--ryui -2- 
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OH 



III. 4-7;;-l - (4-y^;l/-3-^>x-^) b'^'J -Jy ; 2 

10 2 0m 1 ?g7&Kj^$*7 U <y"A4. 1 5 g, 5-7'p^-2-^ ^;U-2-^ 

>7^>1. 1 4 g&tfa^fcrtlOAl 6 6mg£JIIftfJD/U 2. 

y-VH 6mnc?§g?L. 4 Nig$-i>**1f->4m ] £fln£Tg&-C 1 . 
x— r/Klcfc^^t^-tir^CtiCck^M^^l. 4 6 g£fife@tt<hL 

20 IH 2. N — I" 1 — (4 - y f-;U- 3 -^>x_;U) b'^U^>-4-^ 
-2- (1. 4-->^-^H7-Xb°o U. 51 ^rt-8--T;l/) -2-h 
Kp*->-2-7 *_;U7-tr hy$ Kff) A Eft 

2- (1. 4-^^^-9-^fD [4. 5] xrt- 8-1-71/) -2-kKn 
+ ^-2-7x^^ggl 6 1 mgON, N-i/S?- frfrjM+T i K5m 1 
25 ^icg&KT. l, r -A^-;u^Y ^y-;n o 0mg^An^.|5] 
Zg<CTl^»L^o K^ICMI^4-T = y- 1 - (4-yf-yU-3- 
<>x^;U) tX'Jy>2iiigl40m g> h'Jxf^75>0. 
4 m K 4 -i?yf;l/7 ;;f'Jy>5 m g^lSHftfetgSKT 1 Bfefltft L 

30 &&ykizxmfcftft'&m7kffim^y*i/VAX'&®Ltz 0 mm^mE^L 
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nbtitzm&zfiwmmmt n-? v*??? <k i e s e 1 g e 1™ 

60F„„ Art 5 7 4 4 (/)V^%±W) t v u*)\/l*/t ? J -;l/ = 9 

/I) KTffiglU M4t_^9 3mg«Mil«, 

XM3. N- [ 1 - (4 -J f;l/-3-^>f-;H .^'J ^ >- 4 --f 

5 flO -2- -2-h Kp4=-^-2-7_-;U 

7_h7; r___j_ 

N- [1- (4-y ^;l/-3-^>x-;l/) hfOJ i?y-4 — f;l_ - 
2- (1, 4-^t7fn [4. 5] x#-8— T^) -2-bKo* 
^-2-7 1 ^l/7t K8 9mg07t h>8m 1 Ml:p- MUr 

10 >X;b* >® • 1 7Kfn^5 4 5 m g N 7k 0 . 5ml £flrj;_ N 2 0 INJP B ^ 

5 o °ckt 2 Npmtt^ L/f-o Kfomizmmmfczmz. tun mam 
tuu w„i£ts*n&_7k{_T»&^^^ m 

(K i e s e 1 ge 1 ™6 0 F 25 «. A r t 5 7 4 4 (/JltftW fan 

I@4. N — f 1 — (i-/j-jV-3-^>T-Jl) fa°^U^>-4-^T 
-2-bKa^^-2- (4-bh'P^yi/^D^WW -2-7x 
-;U7-fr H7 * Kg)^Bfe 
20 N- [1- (4-^)l/-3-^>7-;b) -^y-4 - 

2- (4-^+7<>^7D/\+->;U) -2-h Fn^y-2-7x-;V7-fe h 
7= K4 lmgoy ^y-;U2mlj_®{w_[z_{ZT7k^k*f^^hU^A 
1 5 m g £ ti)z_mmzT 1 B#PJH„# bti 0 £«i:i7k ? p n Afti 

25 _£ Li# &*i7_gS_E£„>BU_SJi * n -7 h 7 4 - 

(K i e s e 1 g e 1 ™6 0 F 26 < N A r t 5 7 4 4 {/frtttM) ^od 
*V-;l/=9/l) Mib_«2 lmg*«feM 

'H — NMR (CDC la, <5ppm) :0. 9 4 -2. 5 0 ( 1 9 H. 
30 m). 1. 60(3H, s). 1. 6 8(3 H. s), 2. 70-3. 00 



W097-454 1 4 [file://J:\Legal\Patents\W 097-4541 4.cpcl Page 37 of 6 

WO 97/45414 PCT/JP97/01770 

35 



(3H.m). 3. 46-3. 6 0 ( 1 H. m) . 3. 61-3. 79 
( 1 H, m) 5. 00-5. 1 0 ( 1 H. m) . 6. 48 (6/7 H, 

brd. J = 8. 1Hz). 6. 73 (1/7H, brd. J = 8. 

0Hz) . 7. 2 2-7. 4 0 (3H. m) , 7. 5 4-7. 6 5 (2H. 
5 m) 

eiiFAB-MS (m/e, (C 2 sH 38 N 2 O, + H) >t LT) : 
4 1 5 



mmm2 

N- r 1 - (4-y^;U-3 -^>7^;U) b'^U -?>-4--Q|/l -2- 




N- r 1 - (4 -^^yl/-3-^>^-;M tf^V ^>—4 — f 

* 5 0 XT 1 m®W Ltz 0 KBtttftETWI L<3 **lfcHtt* ?dd* 
^5ml|:j§»U *$T4-7;/*-l- (4-y^l—3-^>^ 
*) tXij y> . 2M16 0 0mgM^7/D t^xf yPT ; > 1 . 
46mlO^OD*Ml 5mljg^MiiSl:TmWU; 0 

r * * * at« Lfc 0 urn ztitznm 

KTW8IIU *MMtett4 7 7mg*)|fc, 
IfS2 - N- fl- (4-y»;U-.q- ^>^^;| / ) h°^iJ-^>-4-W 
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M -2- (2-**yi/?p^;/^;U) -2-bKo^y-2-7x-;V 

N- [1- (4-^ ^JV-3-^yy--Jl) )V\ -7 

is s K7 OmgCf h5h Kp 7 5 > 5 m 1 

5 -7 8°CT'l. SM'Jf^A^^yyah^Ti F^t^MO. 

3ml£ygTU 1 5ft®MWMz'&i/fnK>?J>} 9mg£x|>7fc 

(K i e s e 1 ge 1™6 0 F 2B 4, Ar t 5 7 4 4 ( y ;U ? *±®!) ?pp 
*y-;U= 10/1) KTffiSiiU iM^38mg^ife|g 

X^3. N- ri - (4-y ^;U-3-^>x-;U) fcf^'Jv^-4-^ 
is ;U1 -2-bKP^^-2- (2-b Ka#->y7D^>f^) -2-7i 

N- [1- (4-^V;U-3-^>x-;l/) h'^'J i/>-4 -fJU] - 
2- (2-^-+V->^d^>^;U) -2-t FD + y-2-7i^7-bh 
7; K*ffll\ ll»lX@4iPl^©77^T«M^tl^iiL/c 0 
20 R f ffi /Mi 3 £ Btt & & ( K i e s e 1 g e 1 ™ 6 0 F 25 „ . 
Art 5 7 4 4 (;OU:7*±SD V pp*/1/A/> ? J -Jl= 1 0/ 1 ) 

'H-NMR (CDC1 3 . <5ppm) : 1. 3 8-1. 8 5 (6 H, 
m) . 1. 60 (3H, s) , 1. 68 (3H, s). 1. 85-2. 22 
(8H. m) . 2. 2 2 -2. 4 0 (2 H. m) , 2. 75-3. 10 
25 (3H, m), 3. 61-3. 25 ( 1 H. m) . 4. 00-4. 12 

( 1 H. m) , 5. 00-5. 0 9 ( 1 H, m) , 5. 53-5. 65 
(1H, m), 6. 95-7. 04 ( 1 H, m) , 7. 22-7. 39 
(3H, m) . 7. 5 5-7. 7 8 (2 H. m) 
ffi#J»HBFAB-MS (m/e. ( C 2 < II »• N 2 O.-, + H ) ' t IT) : 
30 4 0 1 
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RfI^«5IHt^D (Ki ese 1 ge 1™60 F 254 , 
Art 5 7 4 4 (J )W#M) 1 o nfrJUA/J f J -;U= l 0 / 1 ) 

'H-NMR (CDC1,. Sppm) : 1. 4 0-2. 4 2 ( 1 6H. 
m) , 1. 60 (3H, s) . 1. 69 (3H. s) . 2. 80-2. 98 

(3H. m) . 3. 6 4-3. 7 1 ( 1 H. m) . 4. 0 5-4. 15(1 
/3H, m) , 4. 6 0-4. 6 4 (2/3 H. m) , 5. 0 1- 5. 10 

(1H. m) . 5. 25-5. 72 (1 H. m), 6. 96-7. 07 

(1H, m) . 7. 18-7. 39 (311. m ) . 7. 65-7. 78 

(2H. m) 

fi»MFAB-MS (m/e, ( C 24 H„ N, O, + H ) • t bX) : 
4 0 1 

N- Tl- ( 4-y^;b-3-^>^_;U) fc-X'J S?>-4-*Ol/| - 2 - 
(1, 3-trans- 3. 4-ci s-3. Kp»yj/^n^> 
±M — 2 — b Kp4-->— 2—y x— y^T-fr S T 5 




181. N- Tl - (4 -y^;U-3-^>^^;U) b^'J>>>-4-^ 
^3-2-(l, 7-tran s-l. S-cj s-3. 3->M^;l/- 
25 2. 4 -i>±4r+t*'>ta T3. 3. 01 ^^^- 7 -^ ;|/ ) - 2 -h |£n 

2 - ( 1 , 7-trans-l. 5 - c i s - 3 , 3 - y f- ;U- 2 , 
4-i>7t-*-9-h*^D [3. 3. 0]*^-7-fA)-2-bKo* 
* >_2 - 7i -^^ffl^^ 1 1^2 <h[5l^©^,CT^t^ 
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1M2 . N- ri- (4-/^Jl-3-Ky^^Jl) \>^\)i?^-\-4 
M -2- (1. 3-trans-3, 4-cis-3. 4-^tKP*-> 
•>?gs<>1-jl,) -2-hKD^->-2-7x-;l/7-bh7; K<P^5fe 
N- [1- (4 -y ^;b-3-^>x-;U) tf<U : J>y- 4 --f - 
5 2- (1, 7-trans-l, 5-ci s-3, 3-^>^;U-2. 4- 
i? a [3. 3. 0] -2-th'o + ->- 

2-7x-^7th7; Kl 9 4mg£x h 5 t K P 7 5 > 8 m 1 -7k 
SmlSttlzjgffU p- h;l/x>x;l/*>»' 1 *fD® 1 1 Omga 
^ 6 5 °CT 3 $|Slfl£$ Lfc c S«l;fi§fDfi«7k^te ?do *;UAJ|& tfj 

(K i e s c 1 g e 1 ™6 0 F 26 4, Art 5 7 4 4 ( > 7b ? *±$2!) ?pp 

is 'H-NMR (CDC1„ <5ppm) : 1. 25-2. 38 (14 H. 

m) . 1. 61 (3H. s) , 1. 69 (3H. s), 2. 66-2. 87 
(2 H, m) , 3. 34-3. 4 9 ( 1 H, m) . 3. 60-3. 79 
(1H. m), 4. 08-4. 24 (3 H, m). 5. 00-5. 11 
(1H, m) , 5. 90 (1H. brd. J = 7. 8Hz), 7. 25- 
20 7. 4 1 (3H. m) , 7. 5 0-7. 5 8 (2H. m) 

fi«FAB-MS (m/e, (C H 3B N, O, + H ) 1 t LT) : 
4 1 7 

«#J4 

25 N- ri - (4-^5 L >'l/-3-^>7 1 -^) b°^'J->>-4-^;l/] -2- 
(1. 2-trans-2. 3-ci s-2. KP^y^^P^> 
tJkl — 2 — h Kp-fr->— 2 — 7 j.— ;U7-lr h7 $ K 
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2-(l, 6-trans-l, 5-ci s-3, 3-9/9^-2, 
[3. 3. 0] 0^-7--f;W - 2-tKo* 
>_ 2 ~ 7 * t, ^flSflJ 3 i (hJ^Uc iT^lil^li^i U/Co 

Rfi'h/iSiif^^ ( K i e s e 1 g e 1 ™ 6 0 F 25 , . 
Art 5 7 4 4 (J Jl?t±M) ^PD*W^;-;l/=9/l) 

'H-NMR (CDCls, Sppm) : 1. 2-1. 4 (2H. m) , 

1. 4-2. 0 (8H, m) , 1. 60 (3H. s). 1. 68 (3H, 

s) . 2. 0-2. 2 5 (4H. m) . 2. 2 5-2 4 (2 H. m) . 2. 

7-2. 9 (2H, m) . 2. 9 5-3. 1 ( 1 H. q, J = 1 1. 

2 Hz) . 3. 5-3. 8 5 (2H. m) , 3. 9 5-4. 15 (2H. 

m) , 5. 0-5. 1 (1 H, m) , 6. 5 3 ( 1 H. b r d. J = 8. 

0Hz), 7. 25-7. 4 (3H. m) , 7. 5-7. 6 (2H, m) 

fi«FAB-MS (m/e. ( C 2 , H„ N 2 O, + H ) tbX) : 
4 1 7 

R f tt /Jx * m m it & ® ( K i e s e 1 g e 1 ™ 6 0 F„« . 

Art 5 7 4 4 U >V*?1±m) ? uuMA// ? J -,\,= 9/ 1 ) 

•H-NMR (CDCls. 5ppm) : 1. 2-2. 25 (14 H. 

m). 1. 60 (3H, s). 1. 68 (3 H. s), 2. 25-2. 4 

(2H, m) . 2. 7-2. 9 (3H, m) , 3. 6-4. 2 (4H. 

m) . 5. 0-5. 1 (1H. m) . 6. 6 3 ( 1 H. brd, J = 7. 

7Hz) . 7. 25-7. 4 (3H, m) . 7. 6-7. 7 (2H. m) 

fiMFAB-MS (m/e, ( Cl4 H 3B N, 0< + H ) ■ t IT) : 
4 1 7 



30 H«S#J5 
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(2R) -N- fl- (4-yf;l/-3-/^f^) bX'Jy>-4->f 
-2-bFD^y-2- (3-bKp^->y»p^>f;i/) -2-7x 




io (2 R) — 2 — k Kn*>-2- (3-^7^0^^) -2-7 

R f ffi >h ft £ ^ H ft g $g ( K i e s e 1 g e 1 ™ 6 0 F 28 < , 
Art 5 7 4 4 JWttW 5 u D*;t,A/y ? J -jU= 9/ 1 ) 

15 'H-NMR (CDC 1 3. 5ppm) : 1. 2 0-2. 3 8 (2 2H, 

m) , 2. 6 8-2. 9 0 (2 H, m) . 3. 2 0- 3. 4 2 (HI. 
m), 3. 60-3. "85 (2H. m), 4. 28-4. 48 (1H, 
m) , 5. 00-5. 11 (111. m). 6. 05-6. 20 (1 H. 
m). 7. 20-7. 41 (3H, m) . 7. 51-7. 61 (2H. m) 

20 R f f ^ttSSIft^H (K i e s e I ge l T "6 0 F 25 <. 
Art 5 7 4 4 (.JjltftW t n n*JlL>/J ? J -;l= 9 / 1 ) 

'H-NMR (CDC 1 3 , <5ppm) : 1. 2 0 - 2. 4 0 (2 2 H, 
m), 2. 76-3. 00 (2 H, m). 3. 43-3. 80 (3H, 
m), 4. 20-4. 27 ( 1/2 H, m) . 4. 3 0- 4. 40 (1/ 

25 2H. m), 4. 98-5. 10 (1H. m). 5. 90-6. 14 
(1H, m). 7. 20-7. 39 (3 H, m), 7. 70-7. 80 
(2H. m) 

30 (2R) -N- fl - (4->f;i/-3-^yr-^) b°^l)y>-4-^ 
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10 



15 



20 



25 



M -2-fc Kp*->-2- r (1 S. 3 S) -3-b Kp*->->» 



(2-t Kn + ->-2- [(IS) -3-**7->y-p^>^;l/| -2- 

' H — NMR (CDC 1 3, <5ppm) : 1. 2 3-2. 3 9 ( 1 6 H, 

m) . 1. 6 0 (3H, s) , 1. 6 8 (3H. s) . 2. 6 8-2. 9 5 

(2H. m) , 3. 21-3. 40 ( 1 H. m) . 3. 60-3. 81 

(2H. m) , 4. 3 5- 4. 4 7 ( 1 H. m) . 5. 00-5. 10 

(1H, m) . 6. 08-6. 11 ( 1 H. m) . 7. 19-7. 42 

(3H, m) , 7. 5"8 (2H. d, J = 7. 2Hz) 

fi^FAB-MS (m/e. ( C,« H N, 0 3 + H ) ' t LT) : 
4 0 1 

(2R) -N - fl - (4-y ^;b-3-^>x-;l/) U ^ >— 4 — f 
£3 -2-fc Kp^v-2- r (1 S. 3S) -3-h KD^yy^p^ 
jM -2- 7x-;U74? K7 $ K • 7-y;Uj MjS 
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COOH 



(2R) -N- [1- (4-y^;l/-3-^>x->'l/) tX'Jy>-4- 
-2-k Kd + ->-2- [ (1 S, 3S) -3-t Kp + vv^d^ 

(2R) -N- T1- (4-y ^;U-3-^>-r_;l/) ti^'J^>-4-^ 
£k] -2-fc Ka^ v-2- T (1 R. 3 R) -3-h Kp*->-/?p^> 
15 f2k] -2-7x-;l/7th7: K 




2-hKD + >-2- [ (1R) -3-**Vi'tvO*)l<) -2-7 

'H-NMR (CDC 1 3. <5ppm) :1. 28-2. 21 ( 1 4 H. 

25 m) , 1. 60 (3H, s) , 1. 68 (3H. s) 2. 25-2. 39 
(2H, m) . 2. 6 5-2. 9 0 (2 H, m) , 3. 21-3. 38 
(1H, m) , 3. 6 0-3. 7 9 (2 H. m) , 4. 29-4. 38 
(1H. m) . 5. 00-5. 10 ( 1 H. m) , 6. 00-6. 12 
(1 II. m) . 7. 2 0 - 7. 4 0 ( 3 H, m) . 7. 5 7 (2 H. 

30 brd, J = 8. 3 H z) 
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fi#A¥flgFAB-MS (m/e. ( C 2 , H 36 N 2 0 3 + H ) 'ilt) : 
4 0 1 

(2R) -N- (l-->?P^7^;M^;l/b°^'J-;;>-4--r;t/) -2 - 
b Fa4->-2- r (1 S. 3 S) -3-b Kp* ■> •/ ? p^>^;l/) - 
2-7 x_;U7-fc NT ; K 



■XSl. 4-7$ y- 1 - (1 -y^D^;|/yf;l,) b°^'J » 2i£ 

X§2. (2R) -N- (1 -^^p/\7 , ^;Uy^;l/b°^U i/>-~4-<< 
4/) -2-b Kp^->-2- f (I S. 3 S) -3-b Kp*vv?p^> 
lik3 -2- 7 x x;P7-t?h7; KO^fifc 

(2-b Yu*i/-2- [ (1 S) -3-**y>?p^>^/i/| -2- 
7x— ;l/ftftRCM— 7$ y-1 - (1 ->?w\7 b'^Ui* 

fc. 

1 H — NMR (CDC 1 3. (5ppm) : 1. 0 3-2. 4 0 (2 7 H, 
m). 2. 70-2. 9 0 (2 H, m) , 3. 25-3. 40 ( 1 H, 
m) , 3. 61-3. 92 (2H. m). 4. 3 8- 4. 49 ( 1 H, 
m) , 6. 18-6. 32 (1H. m) . 7. 23-7. 40 (3 H, 
m) . 7. 5 8 (2H, brd, J = 7. 8H z) 




30 
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mmm 1 o 

(2R) -N- ri- ±ji£ 'J 2- -r;uy^;u) fcf^US? 

>-4— f;l/| -2-h Kp*->-2- f (1 S. 3 S) -3-h Kp*:> 
i/^uK>9)\A -2-7x-;P7t K7^ K 
5 Efii^; 




181. 4-7$ y-1 - (6-^^;i/h°'J b^i'J 
4 - 1 -y h+->*M-;vr ; ; hX>J > 3 ismgol, 

n d x * > l 5 m 1 K 6 - y ^ ;U b' U i> > - 2 - 7 b K 
15 3 2 0mg,iil OOmgTOM h UT* h + S/**** h U »7 A 

5 7 5mg*^fi{ITW»CftIil, 1 B#IBW»LA:. KJfflftKltfBM 

(KMKIK: ? up *;l/A/V 9 J ->l/= 5 0/ 1 ) 
20 KTffi$3b6fe@#5 4 Omg^Sfc. C*l£;< ? y -/t/2 0 m 1 IC^A? 
U 1 0 %igi-^ ^ y -;H 0 m 1 ^^Ttilt 2 0 BtPli^ L^ 0 $ 
«*«EEB*L*!fl:£1&5 3 Orag*fititt:iLT»fc. 
IS 2. (2R) — N— f l - (6-y^Ub°'J ^>-2-^;Mf-;u) b° 
^'j 4-^1/1 -2-b Kp*->-2- f (1 S. 3 S) -3-b K 
25 P*^->?p^>f-;t/] -2-7x-/U7-tr h7 ; KO&fifc 

4-7 $ y- 1 - (6-y^;l/b*'J ^>-2--r;py b°^'J ^>- 

3 \ nmm 9 1 LT»mt^«*«iit itzo 

'H-NMR (CDC 1 3. 6ppm) : 1. 2 5- 1. 9 3 ( 1 0 H, 
m), 2. 11-2. 28 (2H, m), 2. 5 1 (3H, s). 2. 
30 61-2. 8 0(2 H, m), 3. 20-3. 37(1 H. m) . 3. 56 
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(2H, s) . 3. 6 0- 3. 8 0 (2 H, m) . 4. 37-4. 43 
(1 H, m) . 5. 9 0-6. 0 9 ( 1 H, m) , 6. 9 8 (1 H, d. J 

= 7. 5Hz), 7. 15 (1H, d, 3 = 7. 8Hz), 7. 22-7. 

38 (3H, m) , 7. 4 5-7. 5 9 (3H, m) 

2- (1. 4 hfp f4. 51 -rt-S-Jjl) -2-b Kp* 
^-2-7xx;Uft& 

1 • 5- (1. 4-i/t*-*)-Zt£a f4. 51 7^7- 7 -x >- 8 - 
<<)l) -2. 2--^y ^;l/-5-7x_yl/- 1 . 3 - is** V 5 >- 4 

2, 2-^^-5-7^^-1, 3 >- 4 

2 1 3mgCf h7tKn77>5ml ®P&\Z- 7 8°CT'l. 5M'Jf-7A 
'^VT-o^T; 8ml*«rrU l^F»L/:i 

1, 4->^D^i^>^^->^/x^L/>'7-^->'U2 2 Omg^f b5 t 
KD75>1. 5m 1 C^LTM, UK 1 . 5#|ffl«#Ufc„ Kfcjfc 
£- 5 0 °CK#£ UTfeftltftffcT >*- A*8tt*to;tSI;:gfi^<fc#ffl 

IfS2 - 2- (l. 4 -^**-fr*Kp U. 51 ^ft-8-^;U) - 
2-b 

7KKik^h»;«7A3 6 0mg*^^y-;H 5 m 1 -tK4 m 1 ©JSftlcjg 
WU 5- (1, [4. 5] ■r77-7-x>-8-'f 

-2, 2-^^-5-7x^-1, 3-i?t+V5>-4-t> 
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3 6 0 rag^MT 6 5 °CT 1 B#fM$ Ltz 0 Kf&tt£*T*ffi§? LT *xf- 

tzo Uf»6*lfc»it*y^y-^1 2mli:S))?U 1 0% 

A'7y>7A-^l 5 0mg£fa;i7k&5?ffl^rK 5 

2 

2-(l. 7-trans-l. 5-ci s-3. 3 -i? / =J-;U- 2 . 4- 
^L±±£>1 ±_p T3. 3. 01 *»»-7-^;l/) -2-b Kp*^- 

Ml. 5- (3-b Ko^^->^n^>f;i/) -2. 
5-7x.=Jl/ -l. 3-mV7>-4-^>C!)M 

2, 2-;y^-5-7x-/I/-l, 3-S>**y5>-4-*>2. 
6 6 g£Df h7tKP77>130ml fe&\Z-7 S°CT 1 . 5M'J^-7A 
V-fu t'JlTz K^**>»*1 0. 5ml £1 5#|t|frttT»TU 
fco 1 5#fgj£#Lfc&'>?P^>:f / > 1 . 4g*fh7bKD75> 
1 OmlMLTMv -6 0X^<h#SLT2B#F D 1it#L*:o 

3. 7g*j|fc 0 

IS2. 5- (2->;p^Vf>-l--f;l/) -2. 2- 1 J/?-A>- 
5-7x-;l/-l. 3-^>*-*y5y-4-;f >R#5- (3->»P^> 
f>-l-^;l/)-2, 2-y/f;i/-5-7x-^-l. 3-^**7 
5>-4-*>0&fifc 
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5- (3-t KP+->->i7D^y^yU) -2. 2-i?J3-j\,-5-7 x ^ 
K*fcT h U^^UT ;V5ml, mt* * >XJU*>&2m 1 S-Jflg&fax. 

MKTs o ansa* ufc. 5«£fi&fDfig7k. «ffiiftft*Tje%ftm 

0 Oml|;S«?U 1. 8 -*71f b*->*o [5. 4. 0] * >x 
*/-7-i>l Oml^Mtl 00 o ClIT20OTM«#L7to Efctt 

i LTfSfc„ 

M3. 5- (3, 4-->fc Ka^ ^>^p/^>^;u) -2. "2-i?y?- 

5- (2--/^7D^>x>-l-^;U) -2. 2-y7^-5-7x- 
3-S***75>-4-;f>&tf5- (3-y^D^>T>- 1 - 
-2, 2-s;>?vl/-5-7x.z.;U-l, 3-i?^V7>-4-t 
20 ><Z>S&4M 7 7mg£7-tr h > 2 0 m 1 - 7 K 1 0 m 1 ©»*IZ»*L, 
N-> >J >-N-**^ K550m g> 4 KB^t** ; <7A 

1-1/1) CtWIU ttftMiee- (3, Ka*i/S/^p 
- 2 - 2-^^-5-7x^-1, 3-WV5>- 
4-*>&tf5-(2. 3-i>bFD + y->^^>^) _ 2 , 2-i^y 

so 2 0 6m g> 7 9mg^tlMiLT^^ 0 
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XM4. 5 - ( 1 . 7-trans-l. 5-c i s-3, 3 - v? > f- 
Jl-2. 4-i/**-y-t'is?u [3. 3. 01 *t 9-1 -4 -2, 
2-^>f;l/-5-7i-;H. 3 -^rt^y? >- 4 -*><D&!& 
5- (3, 4-i?kl>*D+i/v/^D^f;l/) -2, 2-^^;U-5- 
5 7x-/U-l. 3-^^+75>-4-^->2 0 0mg©74r h> 1 5m 1 
»2, h + ^D/^lml, p- r-7l<i 

I0i2 5mg^ llCtl 2B#^Jt-U^o 7* h >*«E3*LW 

io i7uvhi7*^7^f- (Jg^@Ji:'\+-9->/^i^;U=2 0/l~l 0/ 

1) <:Ti|s|S!!U^M^2 2 0m g ^fettTOM<hLTf#r l Co ffiittl:: 
HUTI*NOE«fc0ifc£Ufc. 

XH5 . 2- (1, 7-trans-l. 5-cis-3. 3- : Jt*)l- 
2, 4-^^4-»fa'->^P T3. 3. 01 t7^-7-f^) -2-bKP 
15 4 •/ - 2 - 7 x -Jm&KD&rfL 

5-(l, 7-trans-l, 5-c i s-3. 3 — i?/f-As—2, 4- 
^^4i7-t'-/i7D [3/ 3. 0] )V) -2, 

5-7x-;i/-i, 3-> J ^+v^>-4-^>2 l 8mg©^;-;y 

1 0m 1 7X5 m 1 jgttfcgfiKTs im.\ti~ h »J 7A2 2 0m K ^ax.6 5 

&®\ 7 5mg^&6H*iltifc. 
#^J3 

25 2-(l. 6-trans, 1. 5-c i s-3. 3--^^^;U-2, 4- 
2±±±^>i2jpJL3. 3. 01 ^^^-7--f;l/) -2-b Kp^^- 
2-7x-^i 

5- (3. 4-^tKD + ->i/^D^>f;l/) -2. 2-vy^;U-5- 
7x-;l/-l, 3 -5>**7 5 >- 4 >*nH \ #a?0J 3. Tg 4, 5 £ 
30 l§l«l©^ft<=TM<l:^«!*i!!»Lfc. 
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(2R) -2-b Kp^-/-2 - r(lR) - 3 V >^ P^>^ 

m -2-y *-)\, mmu (2R) -2-h kp*->-2- r (i s> - 

5 3-;fr*y >?p^>^;t/| -2-7i-;» 

IS1. (2R, 5R) -2- (t~zr*)l) — 5 — T OR) -3-** 
7->?p^>^;l/l -5-7^-;U- 1 . 3-mV7>-4-^>^r>- 
(2R. 5R) -2 - (t-7*^;l/) -5- f (IS) -3-**7-/*p 
^>^;U1 -5-7x-;b-i, 3-W;7>-4-t>0M 

io D. -tr-y< >y .N (S e e b a c h) £©77& [Tetrahedron, 

40tl 3 1 3- 1 32 4I(1 98 4«] (2R. 
5R) -2- (t— 7fyl>) -5-7x-;l/-l, 3-5?**V5>-4- 
t>510mg©fh7hKo77>20ml — 'M=-tf./ f-;l/'J h U 7 
^ Kim ISSK-7 8°CT*1. 5M'Jf -7A-?-f V^DtVl/T; K^** 
is >mmi. 7m]^ITU 3 0Wj$L/:i^n^>fy> 
285mg£Dfh7tFo77>l. 5ml»M, 5 tftgjft 

20 mmmm 1 5 / 1 ~ 1 0 / 1 ) iz xnm tmm 

<t&®ZZn?tl\ 5 0mg, 2 5 4mgMIilt'f|/: 0 **l*ft© 
2{*ElliNMRONOE<t0^lfc o 

1*12. 2-h Kp*-/ -2- f (1 R) -3-^V^^p/Qf;l/1 - 
2-7x~;Uft»»rJt ( 2-t Kp*>-2- r (1 S) -3-t^7^ 
» P^>^l/1 -2-7x-Mifg)^ 

(2S. 5S) -2- (t-7f-^) -5- [ (] R) -3-**y5/*n 

-5-7x-^-l, 3-mv 7 >-4 -*>Rtf (2 S. 
5S) -2- (t-^f-yl/) -5- [ (1 S) -3-**y>*p^>^ 
JV\ -5-7x^-1, 3-W7 7>-4-ty^l\ #^J2X 
30 S5i|S|tt©^(3T*H^«j*-t-n«€'tl«!iSLA:o 
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( 1 ) -»« [ I ] 



At o 

HO — | (j— X — f N-R 2 [I] 

R 1 



b KP + «>yf-;US-CllJftStiTC^Tt»J:^) **U R ' 13 1 ~ 2 {i©7k 
»**«±KWt-***tt 3 ~ 6 MO is t U7)V*)\,&%& U R 2 li&Sft 

7'J-;U7/M^g (fiU R75/Mryl/£ % 7 U -;U7^-7t/g&tf'\ 
f-D7U-;P7;U*^S©ai±©**IS : FWfi|R7/U+yUS, "aY>m 
?% ii7/b3 + .>S N 7$ ySXIih Kn + ->yf-;UST'fS^$tlTt>r 

(3) R , ^l-2ffi©7KSES^±(;W1-<5^^nyotVUS, ^ny 

25 ^X(i^©HWic^$*i-5 5Je o 

( 4 ) X *< N H T?* * f»*IB 1 15«©^^«5X I* * ©&¥ W $ ft -5 * 

(5) r 2 *<ts5e«: 
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R 3 R° 

S**U R'RCfR c *<*n^n7k*^ : f**-r36\ XI4R 8 &tfR c l4-St 

L< lii'tn7J\''r-)l'&&fr?i>\ 3c<,M4R b tR'^tR" <hR e l4 s *n 
KfKtt oTM 3 ~ 8 fl© •> ? a Tyi/+;i/SXli ?d7;I/t-^ 

(6) R ! M5~15»MttfUiiMP7WyH, 7^ 

7;u*-;l/g, **n7;i/*7Wl±©ffas©7k*KTa<^7^ 
$ ftxi >T *> ck n •> * n 7 ;Mr/U7 /U+A/g^ b < 14 ■> ? n 7 ;i/ 
*;U7^yx/ug N k* D7;l/+;U^±©fiEl:©7R^-7-*<fSii 1 S7^^ 
$ ftT *> ck I * £ is 9 p 7;u+;U7 /Wg^r L < 14 hi '•> ? d 7 ;u 
*;i/7;l^x/ug, n7;Py^;P^±©|i-,tr©7k^ : j 1 *<ffii!S7;U+^ 
•CflKft $ tiT t >T *> J: o •> ? d 7 yi/y -jit /M^i/gSr b < (4 •> ? d 7 /l/ >r 
-A,7)Wr->\,& f n7;U'!r-^±©ffiai©7K^fjH : f *M5ft7VMr 
AsTlIft & tlTl <fcl * t* v ? d 7)\z^r-)l7 ;U*;bg5g L < (4 \L i/ 9 a 

)V7 ju*-jimv$>zm$.*% i SE*©^fc^«jxtt*©n^fl*jK^$ti^ * 

(7) R 2 *<^>^;i/S % 7x*f;H, 7x-;^Dh';H, 7 x-Jlzf 
o ^^;U»XI4 2 - h* U i?;M ^/Ug, 2 - f U 0;i/x^ 2 - fcf U ^ 
/UyahVUS, 3- fJ yJV^i-JUm, 4 - t°'J >>;M ^;Pg, 2-?7V 
U;Uy^;US, 2-^x.r.;M?-yUg, 3-fx-;Mf/H, 1 --f $ ^ 
VU;Mf-;Ug x 2-4 Wilt* 4-4 i?V'>) JUT-Jim, 
3 - f7 V D ;M f-4/g> 5 - b*5 V U /M 2 - 7 U ;M ^/Ug, 
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3 - 7 V ;M 3 - t: p 'J ;M ^;Ug N 2- 
t: V ; ^^;uy f-yPg, 4 - f U * ^l/g. 5 - t" U * V-jl t ^ 

2 - f 5 ^-;m ^;ps> 3-h''J^^-;M^;PS, 4-t°D^ 

o hVPS> 7 x-yi/7°o^/i/Sscf/sxnT u -;U7yi/*;ug©$±©7k 
t Kp*W^;ugTg&£nT^T*><fc^) £tt©i"fc£«j 

(8) N- [1- (4-yf;l/-3-^>f-;l/) tXi;i?>-4->r;l/] 
-2- (3-hFD^>>i/;o^>f;i/) - 2 - h Ko*->- 2 -7x-=wu 
7-bh7 5 K> N- [1- (6-^f-;Uf'J^y-2--r;U^f-yl/) f^U 
£*>-4->f7l/| - 2- (3 - t b'v*vf>?u'<>1-jU) - 2-tKn + 
'>-2-7x-;U7-b h7 = KXliN- (l->?D^fWf;|/^ij 
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